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This study was carried out to discover the skin wrinkle reducing components in the seeds of Arctium
lappa. The isolation of a methylene chloride-soluble fraction of 70% ethanol extract from the seeds of
Arctium lappa using a procollagen type-1 synthesis and MMP-1 activity resulted in the isolation and
identification of four lignin compounds: arctiin, arctigenin, matairesinol, and diarctigenin. All struc-
tures were confirmed via NMR and MS spectroscopic data. To determine cell viability and procollagen
type-1 synthesis, human dermal fibroblasts were treated with 10-100 uM. As a result, none of the four
compounds showed cytotoxicity up to 50 uM. We also investigated their procollagen type-1 synthesis
and MMP-1 inhibition activity and found that arctiin had the highest activity in terms of both pro-
collagen synthesis and MMP-1 inhibition among all four compounds. Putting all the data together, we
suggest that arctiin be used in cosmetics as an anti-wrinkle material.
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Table 1. Anti-wrinkle effects of the ethanolic extracts of Arctium lappa L. seed and its n-hex layer,

water layer (100 ug/ml)
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MC layer, EtOAc layer and

Collagen type-1 synthesis (%)

MMP-1 inhibition (%)

70% EtOH ext. 111.2+2.1 85.1+1.1
n-hexane layer 105.3+1.4 83.2+0.4
MC layer 121.8+0.6 70.1+1.2
EtOAc layer 108.2+1.1 79.741.8
Water layer 101.1£0.9 89.1£2.1
Adenosine” 110128 80.1£0.9
* Data represent the meantthrees replications
b . iy
Adenosine was used as a positive control
Arctium lappa seed (1.0 Kg)
70% EtOH, rt,5 days
Concentration
n-Hexane
MC
n-Hexane ext EtOAc
(62.3 g)
MC ext.
101.4
( ¢ EtOAc ext. H,O ext.
(13.6 g) (130.1 g)
Silica gel cloumn
Sephadex LH 20
Recrystallization
MC 1-2, 2, 5-1 EA-B

Fig. 1. The isolation flow chart from Arctium lappa L. seed extract.
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Fig. 2. The Structure of isolated compounds from Arctium lappa seed.

Compound MC 5-1 (Arctiin)

'"H NMR (CD30D, 400mHz) 67.05(d, J=8.0 Hz), 6.82(d, ]=8.8Hz), 6.75(d, ]=1.6 Hz), 6.65(dd, ]=2.0, 8.4 Hz), 6.61(d, J2.03-2.67(dd, =1.6 Hz),
6.59(d, J=1.6 Hz), 4.86(d, ]=4.0), 4.18(dd, J=4.0, J=4.8Hz), 4.69(q, J=14.0), 3.84(d, ]=0.8), 3.79(s), 3.75(s), 3.71-3.68(m), 3.49-3.46(m), 3.41-3.39(m),
3.35-3.31(m), 3.30-2.85(m),2.83-2.67(dd, J=1.0, 5.2 Hz), 2.57-2.55(m), BCNMR(CD3OD,1OOIIIHZ)6181.23, 149.49, 149.31, 145.69, 133.08, 131.56,
121.81, 120.92, 116.70, 113.64, 112.45, 111. 91, 76.99, 76.66, 73.74, 71.73, 70.16, 61.34, 55.53, 55.34, 46.40, 41.32, 37.72, 34.23

Compound MC 1-2 (Arctigenin)

'H NMR (CD30D, 400mHz) §6.80(d,J=8.8Hz), 6.70(dd, J=8.0,2.0Hz), 6.62(dd, J=8.0,2.0Hz), 6.60(dd, J=8.0,2.0Hz), 6.74(d, J=2.0Hz), 6.84(d,
J=8.0Hz) 4.09(dd, J=8.8,75Hz), 3.87(dd,J=8.3,7.5Hz), 3.73(s), 3.71(s), 3.70(s), 2.82(dd, ]=14.0,55Hz), 2.74(dd, ]=14.0,7.0Hz), 247(m), °C NMR
(CD30D, 100mHz) §131.27, 111.82, 148.68, 147.33, 113.43, 120.38, 36.92, 40.84, 70.71, 12891, 112.37, 147.44, 145.14, 115.31, 121.59, 33.75, 45.68,
178.48, 55.54, 55.45, 55.34

Compound MC 2 (Matairesinol)

'H NMR (CD30D, 400mHz) 66.80(d,J=8.8Hz), 6.70(dd,]=8.0,2.0Hz), 6.62(dd,]=8.0,2.0Hz), 6.60(dd,]=8.0,2.0 Hz)6.74(d,]=2.0Hz)6.84(d,]=8.0Hz)
4,09(dd,]=8.8,7.5Hz), 3.87(dd,J=8.3,7.5Hz) 3.71(s), 3.70(s), 2.82(dd,J=14.0, 55Hz), 2.74(dd,J=14.0,7.0Hz), 247(m) 13C NMR (CD30D, 100mHz)
6131.27, 111.82, 148.68, 147.33, 113.43 120.38, 36.92, 40.84, 70.71, 128.91, 112.37, 147.44, 145.14, 115.31, 121.59, 33.75, 45.68, 178.48, 55.45,
55.34

Compound EA 5 (Diarctigenin)

"H NMR (CD30D, 400mHz) §6.80(d,J=8.8Hz), 6.62(dd,J=8.0,2.0Hz), 6.60(dd,]=8.0,2.0Hz)6.74(d,]=2.0Hz)6.84(d,]=8.0Hz) 4.09(dd,J=8.8,75Hz),
3.87(dd,]=8.3,7.5Hz) 3.73(s), 3.71(s), 3.70(s), 2.82(dd,J=14.0,55Hz), 2.74(dd,]=14.0,7.0Hz), 2.47(m) 13C NMR (CD30D, 100mHz) §131.27, 111.82,
148.68, 147.33, 113.43, 120.38, 36.92, 40.84, 70.71, 128.91, 112.37, 147.44, 145.14, 121.59, 33.75, 45.68, 178.48, 55.54, 55.45, 55.34
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Fig. 3. Cell viability of HS68 fibroblast cells after treatment with
compounds from Arctium lappa L.seed. Control cell were
incubated with vehicle alone. The data represent the
mean+SD of three separate experiments (Significant as
compared to control. *p<0.05, **p<0.01, ***p<0.001).
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Fig. 4. Procollagen synthesis of human dermal fibroblast treated
with compounds from Arctium lagpa L. seed. Control cell
were incubated with vehicle alone. The data represent
the meanSD of three separate experiments (Significant
as compared to control. *p<0.05, **p<0.01, ***p<0.001).
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